Mutagenesis of Propionibacterium acnes and analysis of two CAMP factor knock-out mutants.
P. acnes is a skin commensal that is frequently associated with inflammatory diseases such as acne vulgaris. Despite the availability of the genome sequence functional studies on P. acnes are scarce due to a lack of methods for genetic manipulation of this bacterium. Here we present an insertional mutagenesis approach for the inactivation of specific P. acnes genes. The gene of interest can be disrupted and replaced with an erythromycin-resistance cassette by employing homologous recombination. We used this method to generate knock-out mutants of camp2 (PPA0687) and camp4 (PPA1231), encoding CAMP factor homologs with predicted co-hemolytic activities. The successful inactivation of the two genes was confirmed by PCR and Western blotting experiments using specific anti-CAMP2/CAMP4 sera. The Δcamp2 but not the Δcamp4 mutant exhibited reduced hemolytic activity in the CAMP reaction with sheep erythrocytes, indicating that CAMP2 is the major active co-hemolytic factor of P. acnes. The biological relevance of the CAMP factors remains unclear as disruption of camp2 or camp4 did not significantly alter the transcriptome response of HaCaT cells to P. acnes. The here presented insertional mutagenesis approach will facilitate future studies on P. acnes.